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DECLARATION UNDER 37 C.RR> 8 1 J31 
Robert Lombari declares as follows; 

1 . I am tlie Director of Research and Developinent with Flexcon Industries, located in 
Randolph^ Massachusetts. 

2. I am the inventor of the invention disclosed and claimed in the above iden iHed patent 
application. In pavticular, the invention relates to a double di^hragm cxppsion tank and 
exemplaiy flow-through connectors there&ro. 

All of the events set forth in this declaration oocmred In the United States jof America, 

4. I am submitting this declaration to establish completion of the invention dls^closed and 
claimed in the above identified patent application in this country prior to > larch 5, 2003, 
the earliest priority date of published United States Patent Application Noj U.S. 
2004/0173624 Al to Carter, 

Prior to March S, 2003 1 conceived of the invention disclosed and claimed in the above 
identified patent application. Thereafter, and also prior to March 5, 2003, |E reduced file 
invention to practice. 

6. I disclosed the invention described and claimed in the above identified patsint application 
in a document entitled ''Next Generation Water Chamber," dated before N!^rch S, 2003. 

7. Exhibit A is a copy cf the Next Generation Water Chamber dociiTnent, wh itth includes a 
description of the concept for a double diaphragm expansion tank accordir^ to the 
present application. The document discloses the idea of replacing the low }jr and upper 
butyl diaphragm of earlier expansion tanks with a rigid polypropylene confeiner mating 
to a polymer based upper diaphragm, PurOxer, Exhibit A states that *'|>]ro ;otype molds 
for upper and lower diaphragm components have produced aperational sai }ples* Double 
diaphragm assemblies have been tested for joint integrity and assembled ifljbo complete 
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8. 

9. 

10, 

11. 

12. 

13, 
14. 


tanks." All of these dates are prior to March 5, 2003 and have been redacljed in Exhibit 
A. 

7 f\uther disclosed the invention described and claimed in the above identi^ed patent 
application iu a document entitled "Development of a pl^tisol water duiii|ber/diaphragm 
for JR6 8 liter expansion tanks." This docunv^t is attadied as Exhibit B, {wd is dated 
prior to March S, 2003 (dates have been redacted). 

Exhibits C and D are CAD fjJe drawings of the uivejition described and cl ibned in the 
above identified patent. The dates have been redacted, however the originjils of these 
doGuments are dated prior to March 5, 2003. 


Exhibit B is a 2001 Capital Project .Request Form for the funding to devel^ 
samples for the testing and feasibility of a plastisol replacement for butyl 
diaphragms for expansion tanks. The original of this document is dated 
2003. 


prototype 
Rouble 
ir to March 5, 


pilo: 


Exhibits A-E provide evidence of conception and actual reduction to practfpe of the 
invention as claimed. Notably, Exhibit B describes the objectives to deve pip a flexible 
membrane of plastisol materials and a non-flexible liner to be combined \^ith the flexible 
disiphragm material utilizing a clenched design* 

Flexcon Jndxistrie^ engaged attorneys of the firm of Choate, Hall & Stewaijt LIP to 
prepare and file a utility patont application around early July, 2003. 

Thereafter, I reviewed the patent application and was informed that the pa{4nt application 
was filed on July 22, 2003, 

I further declare that all statements made of my own knowledge ore true aikfl that ail 
statements made oji jjiformation and behef are believed to be true. I also itiderstaad that 
willful false statements and the like are punishable by fine of imprisonmer :t or both under 
18 U.S.C. 1001 and may jeopardize the validity of the application or a[nyi||,tent issuing 
thereon 
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EXHIBIT A 


Next Generation Water Chamber 


Concept 

Cost reduction through product davelopment maintaining the controlled action doubla^iaphragm 
principle comprising independent air and water chambere and a controllBd action rigid mei nbar. 
Existing Butyl nfiaterial has proven reliable in extended service life and anaiysfs of double fflaphrsgm 
history indicates the lower double diephragm half exhibits no Indication of wear 6f degnad^fen. Initial 
research began with elastimer suppliers in 1997. 


low&f 


Development of alternative diaphragm material of dissimilar charadertsttos, a rigid 
flexible upper component, Indicates cost reductions can be realised in the conlnolled actio; 
diapliragm design. 

Replacement of the lower and upper butyl dbphragm with a rigid polypropylene cont£ Iher mating 
to a polymer based upper diaphragm with comparable properties as the existing Butyl car^ t 

with available technologies. 

Clench ring and water connection seal speetflcatlons require compatible materials for^leak-free 
attachments leading research into the application of plastisol polymers. 


PlastiSQl polynners Introduced commercFally over the past 5 years have improved in 
development and polymer properties and are in wide use In the automotive industries for 
and diaphragm pump industries for flexible merr^er^. 


bbth 


seal 
^sketting 


Compression seals at the rigid clench ring member were developed using the aide wa \ seal joint 
method as practiced In gasket design which use ptastisd material. 

Water connection seals are of e sandwich design using gaskets as sealing surfsoes* 

Status 

Target product for the next generation diaphragm was chosen as the 2.1 -gallon (8 liter) thermal 
expansion tank. Product criteria will include domestic hot NSF end WRc cerifflcatlon for al Wa ter 
contact surfaces as well as for complete product listings. Stmctural requiiiements are to in^ude iAPMO 
and European Community Pressure Equipment Directive. 

Prototype molds for upper and lower diaphragm components have produced operatbnstisamples. 
Double diaphragm assemblies have been tested for joint integrity and assembled into complete tanks. 

Laboratory cycling has indicated extended cycle life as compared to Butyl without the uiB of 
lubricatton. Improved characteristics for abrasion end material fatigue are evident from ex|fehded oyde 
testing. 

Service testing is being conducted with limited inventories '^troduoed to the field. 
Created \)0k . . 


and 
double 


lie realized 
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Development of a plasUsol water chamber/dlaphragm for JR6 6 liter jexpansion 

tanks. 

Premise 


Objectives 


A water chamber of a plastfc t>ased material must satisfy the criteria of the exis i^g 
material design and meet the criteria of NSF hot potable v/ater contact as well a i kha 

stnjctural requirements of lAPMO. The proposed design must be prototyped apd 
verified for function prior to a design change. The proposed design is to encom ji3s$ 
the double diaphragm principle in that it wlB comprise independent waier and ^Ir 
chambers end connect at the water openino utaizing the existing oregg fit desij 


1) 
2) 


Develop a flexible membrane of preapproved NSP plasilsol material m order to 
reduce process time and reduce production costs 


D^elop a non fle)cible Itner to be combined with a flexible diaphragm material 
utHtztng a clenched desi9n and the existing water connection eonOguratkm In ordj^r to 
reduce cost and mafntain the double diaohraflm principle. 


Eaeisting design costs 

Upper diaphragm 
Lower diaphragm 
Clench ring 


$1.16 
$0.B5 


$3,17 


Proposed design quoted costs 

Upper diaphragm $ % 95 

Lower liner $j;40 
Clench ting $)iB5 
sealing gasket Sp.02 


Verlance of existing design Vfi proposed 


$P.96 


Prototype costs 

Prototype mold upper diaphragm 
Proto^pe mold lower liner 
Clench ring 
Prototype samples 
Material testing 


Production molds 

Mold upper diaphragm 
Mold lower liner 


$10,000 
$6,000 
no change 
S2,50O 
$3,500 

$21,000 


$36,000 
$12,000 

$47,000 


Estimated expenditure required to introduce propoeed design 

$66^ 000 


Units required to recover design expenditures 


71204 


t^^^ ^ Santo development cost 2 
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, > . 2001 Capital Project Request Formf exhibit e 


•toi 


— _ . < i. 

Capital Budget 0 

Projected Ncrme: 

Plasffsol Diaphragm Prototyping 

Project Monj; 
Robert Lombji 

i^er: 
arl 

Start Date: 

Compeflfion 

Date: 

Date SubmHted 

Project Description: 

in order to develop prototype somples for the testing ond feasibility ot a plasi 

butyl double diaphraams — i 

sol replacement for 

Detoil Droieet expenditures: 

• 


Vendor 

Item Purct^ased 

Cost 


G/LAcct# 
Fleet Lease 

AA Plastic Molding, LLC 

[Prototyoe molds ond components 

3 12,800. 



Profile Metal Form 

Clench Rfrip Prototvoes 

S 1,200. 

DO 


Flexcon R&D 

Prototype preoaratlon 

5 2.500. 

E)0 


Flexcor^ R&D 

Sample testlna 

$ 3,500. 




































s 























1 TOTAI^ROJECT COST: S 20,000 

k 
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